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A PRELIMINARY NOTE ON THE COMPARATIVE STUDY 
OF THE ALIMENTARY CANAL IN MOTHS 


By Tosututro Homma P 


Up to present, there have been published several papers concerning the morphology of 
alimentary canal in moths. Notably the work by DAUBERSCHMIDT (1933) made a great contribution 
to the knowledge in this field. But there are still much to be done both in morphology itself as 
well in its relation to systematic study of moths. The systematics and phylogeny of moths have 
hitherto been discussed mostly based upon the external characters alone, such as wing venation, 
color patterns, structure of palpi, antennae, legs etc. To establish a much reasonable phyletic 
system, however, a number of other still untouched characters must be brought to the conside- 
ration. For this purpose the present writer attempted to undertake the comparative morphology 
of the alimentary system in some moths representing diverse groups. The characters adopted in 
the present paper are as follows: mes2nteron, anterior intestine, rectum and Malpighian tubules. 
Among them a special attention has been paid to the structural difference of the mesnteron, 
which is, after the writer’s opinion, one of the most useful criteria to discuss the group relation- 
ship. 

Before going further, the writer must express his cordial thanks to Dr. TOHRU UCHIDA, 
Emeritus Professor of Hokkaidô University, and Dr. SHOIcHI F. SAKAGAMI, Faculty of Science, 
Hokkaidô University, for their kind guidance and encouragement. 


Material and Method: The specimens used were collected by the writer himself mainly in 
diverse area of Hokkaidé and in Tôkyô and the vicinity. The entire bodies, without dissected, 
were in toto fixed and preserved in 75% alcohol. Throughout the present study, the male 
specimens were used except for a few cases in which, for the lack of male specimens, the 
female ones were observed, All dissections and observations were made under the binocular 
microscope at magnification of 20 times. All figures of this work have been drawn by the present 
writer so that the same structures of different species are the same size. The species examined 
include the following 11 species belonging to 8 families:2) 

Supfam. Zygaenoidea Fam. Zygaenidae 1. Chalcosia remota WALKER 
Supfam, Noctuoidea Fam. Amatidae 2. Amata germana FELDER 
Fam, Arctiidae 3. Pericallia matronula sachalinensis DRAUDT 
Fam. Agaristidae 4. Chelonomorpha japona MOTSCHULSKY 
Fam, Plusiidae 5. Phytometra festata GRAESER 
Fam. Noctuidae 6. Barathra brassicae LINNÉ 
Supfam. Uranioidea Fam. Sphingidae Subfam. Deilephilinae 
7. Theretra oldenlandiae FABRICIUS 
8. T. japonica DE L’ ORZA 





1) 291, Yamato-ché, Nakano-ku, Tôkyô 
2) The classification adopted in the present paper mainly based on the system by SHIRAKI (1954). 
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Supfam. Geometroidea Fam. Geometridae 9. Abraxas miranda Butler 
10. Cystidia stratonice CRAMER 
11. C. couaggaria eurymede MOTSCHULSKY 


Observations: This section gives the results of observations. The terminology used here 
is that of SNODGRASS (1935). 

Supfam, Zygaenoidea Fam, Zygaenidae 
1. Chalcosia remota WALKER (Fig. 1) 

Specimens examined: 5 males, 

The mesenteron is somewhat flat and straight tube, of which surface with many circular 
folds, and the folds are bordered with narrow grooves. The cardia is concealed. The anterior 
intestine is about 2-3 times as long as the mesenteron, The rectal caecum, without papillae, 
is moderately developed. Each Malpighian tubule is divided into three branches successively at 
two points of a distance, 

Supfam, Noctuoidea Fam, Amatidae 
2. Amata germana FELDER (Fig. 2) 
Specimens examined: 5 males. 

The mesenteron, of a somewhat flat and elongate form, widens gradually towards the 
anterior end, The anterior part of the mesenteron is provided with circular folds on its surface, 
and in general the folds are constricted into several portions. The cardia is concealed. The 
anterior intestine is about 3 times as long as the mesenteron, The rectal caecum, without 
papillae, is moderately developed. Each Malpighian tubule is divided into three branches at a 
common point, 

Fam. Arctiidae 
3. Pericallia matronula sachalinensis DRAubDT (Fig. 3) 
Specimens examined: 5 males. 

The mesenteron is provided with many circular folds on its surface, and in general some 
of the folds of the anterior half part are constricted into several portions. The cardia is con- 
cealed, The anterior intestine is about 3-5 times as long as the mesenteron, Exceedingly developed 
rectum is almost same as long as the mesenteron, and also the rectal caecum, without papillae, 
is well developed. Each Malpighian tubule is divided into three branches at a common point, 

Fam. Agaristidae 
4, Chelonomorpha japona MOTSCHULSKY (Fig. 4) 
Specimens examined: 5 males, 

The mesenteron bearing many circular folds all over the surface widens gradually towards 
the anterior end, and slightly winds upon itself. The folds on the surface of the mesenteron, 
especially ones of the anterior part, are constricted irregularly into several portions. The cardia 
is concealed. The anterior intestine is about twice as long as the mesenteron. The rectal caecum, 
without papillae, is moderately developed. Each Malpighian tubule is divided into three branches 
successively at two points of a distance. 

Fam. Plusiidae 


5. Phytometra festata GRAESER (Fig. 5) 
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Specimens examined: 5 males. 

The mesenteron bearing many circular folds all over the surface is provided on the anterior 
part with two lateral semicircular distentions, and therefore the external appearance of the anterior 
part is of a circular shape. The cardia is concealed, The anterior intestine is about 3-5 times as 
long as the mesenteron. The rectal caecum, without papillae, is moderately developed. Each 
Malpighian tubule is divided into three branches sucessively at two points of a distance, 

Fam. Noctuidae 
6. Barathra brassicae Linné (Fig. 6) 
Specimens examined: 5 males. 

The external appearance of the alimentary canal in this species is similar to that of Phy- 
tometra festata, but differs from the latter in the following respects, In this species, the mesen- 
teron is more elongate than that of the latter, and the folds on the surface of the organ are 
constricted into many portions, 


Supfam. Uranioidea Fam. Sphingidae Subfam. Deilephilinae 
7. Theretra oldenlandiae Fasricius (Fig. 7) 


Specimens examined: 5 males. 

The mesenteron bearing many circular folds all over the surface dilates laterally and is of 
a circular shape. On the dorsal surface of the anterior part of the mesenteron the median groove 
is to be seen, The cardia is concealed, The anterior intestine is about 6-7 times as long as the 
mesenteron, The rectal caecum, without papillae, is moderately developed. Each Malpighian 
tubule is divided into three branches successively at two points of a distance. 

8. Theretra japonica De L’ Orza (Fig. 8) 
Specimens examined: 5 males. 

The fundamental structure of the alimentary canal in this species is similar to that of 
Theretra oldenlandiae, but differs from the latter in the following respects, In this species, the 
external appearance of the mesenteron is of a elongate shape, and the rectal caecum, without 
papilae, is exceedingly developed. 

Supfam, Geometroidae Fam, Geometridae 
9, Abraxas miranda BUTLER (Fig. 9) 
Specimens examined: 3 males and 2 females. 

The folds on the surface of the mesenteron, particularly ones of the apical part, are some- 
times constricted into a few portions, The cardia is concealed. The anterior intestine is about 3 
times as long as the mesenteron, The rectal caecum, without papillae, is moderately developed. 
Each Malpighian tubule is divided into three branches at a common point close to its openning 
part, 

10. Cystidia stratonice CRAMER (Fig. 10) 
Specimens examined: 5 males, 

The mesenteron is provided with the circular folds on its surface except the posterior about 
one-third part of it, and the folds are constricted into many portions, The cardia is concealed. 
The anterior intestine is about 2-3 times as long as the mesenteron. The rectal caecum, without 


papillae, is exceedingly developed, The rectal papillae are comparatively large in diameter, Each 





NII-Electronic Library Service 


The Lepidopterological Society of Japan 


1961) TYO TO GA ( 35 ) 





Malpighian tubule is divided into three branches successively at two points of a distance, 
11. Cystidia couaggaria eurymede MOTSCHULSKY (Fig. 11) 
Specimens examined: 5 males. 

The external appearance of the alimentary canal in this species is closely similar to that 
of Abraxas miranda, but differs from the latter in the following respects. In this species, each 
section of the canal is larger in size as well as in the body length than one of the latter, and 
each Malpighian tubule is divided into three branches successively at two points of a distance. 

Remarks : Concerning the external appearance of the alimentary canal in moths, some 
interesting facts were found in the present study. As far as the writer observed, the individual 
variation of the external appearance of the alimentary canal in moths is not so frequent, and 
the external appearance of the canal seems to be of specific characters. In all components of 
the canal, it is the mesenteron that is clearly variable interspecifically. 

In general, on the external appearance of the alimentary canal in moths, it seems that, 

a) The species belonging to the same genus generally resemble each other, and then the 
generic characters are to be caught. 

b) The genera belonging to the same family somewhat resemble each other, and then the 
family characters are to be caught, 

c) The families belonging to the same superfamily somewhat resemble each other, and then 
the superfamily charactes are to be caught, 

That is to say, on the external appearance of the alimentary canal in moths, there exist 
specific, generic, family and superfamily characters. 

The results of the present study on the external appearance of the alimentary canal in moths 
are generally in accordance with the classification used in this paper, Concerning the relation 
of the comparative morphology of the alimentary canal in moths to systematic study of the 


insects, however, it is desirable to be carried out the further investigation. 


Summary 

1. A comparative study of the external charaters of the alimentary canal in 11 species of moths 
belonging to 8 families was carried out. 

2. Among the components of the alimentary canal, the mesenteron was found to be variable 
interspecifically in its external appearance. 

3. With respect to the external appearance of the alimentary canal, in most species studied it 
seems to be of specific characters. Moreover, it seems to exist the characters of higher 
categories: genera, families and superfamilies, 

4, In general, the data obtained from the present study coincided with the taxonomic system 


used by entomologist. 
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Explanation of figures 


All the figures show the dorsal side of both the mesenteron and the rectum. 


Fig, 1 Chalcosia remota WALKER Fig. 2 Amata germana FELDER 

Fig. 3 Pericallia matronula sachalinensis DRAUDT Fig. 4 Chelonomorpha japona MOTSCHULSKY 
Fig. 5 Phytometra restata GRAESER Fig. 6 Barathra brassicae LINNÉ 

Fig. 7 Theretra oldenlandiae FABRICIUS Fig. 8 T. japonica DE L’ ORZA 

Fig. 9 Abraxas miranda BUTLER Fig.10 Cystidia stratonice CRAMER 


Fig.11 C. couaggaria eurymede MOTSCHULSKY 


ii z 


FEROCE D LORIE AE HED COS, GFOMIKHDSBEEAWLEOTC, ZZA oOTF 
ELT, SEITE TS SILMOMIT HW STALE OINMIGRED ILM ELD. SHICH< OMITOW COM 
HPL CH OD, COMMOMOPFICE DINAMERE & IRAE LICR KO R Sil BEDNA. 

MDROWItE, & ice CA) OMRIGRICIIRERRE KML LTO, SOZANDA 
LOAHHAALC HS OR Fe ERLE UCORMA DS. 

7533 TC ODED SE MRILARIT BEY CBA SNC SRO (he ANE TEK : BROOM 
1954] OMODHE) L-HTS. 
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